Objectives. Simplification of Basic Life Support was proposed with the introduction of Chest-Compression only Cardio-Pulmonary
Introduction
Early Cardio-Pulmonary Resuscitation (CPR), initiated by a bystander, is essential to improve survival in out-of-hospital cardiac arrests (OHCA).
(1,2) CPR training courses for the lay public are conducted all around the world to improve rates of survival. However, several studies indicated that a reluctance to perform mouth-to-mouth discouraged the lay public The aim of this study was to compare knowledge retention of CC-CPR trained subjects with S-CPR trained subjects by comparing their CPR performance according to the CPR Performance Evaluation Score (CPR-PES) after a six month period.
Materials and methods

Study design
This multicentric prospective comparative cohort study was conducted in person's chest, at a frequency between 100 and 120 per minute), to be performed until the use of a defibrillator is available or until emergency services take over. Finally, the participant learns how to use an AED.
The S-CPR training program is based on the CC-CPR to which is added a 5 minute module on how to do mouth-to-mouth. The participant learns to perform standard CPR, which includes mouth-to-mouth resuscitation and chest compressions according to international standards (slow, gradual breaths, two in less than 5 seconds with a ratio chest To avoid artefacts due to predictable differences in evaluation by instructors, a detailed assessment table with 19 criteria-17 CPR assessment criteria and two intervention time measurements-were assessed.
Our main criteria was the CPR-PES. This score was calculated (table 1) and used by all instructors along with a stopwatch. The CPR-PES was SIGNA VITAE 2016; 11 (1): designed in order to summarize CPR effectiveness. The criteria used to design the score were discussed with CPR training experts and score elaboration was carried out under medical expertise. It has 3 levels: 'less effective CPR', 'effective CPR 'and 'highly effective CPR'. According to the criteria assessment table (table 1) , the score was determined as follows:
1. If at least Q1-1, Q1-3, Q1-4, Q1-5, Q5-1, and Q5-2 were answered 'yes' and Tshock ≤ 180 seconds, the CPR was considered 'highly effective' in CC-CPR group. The Q5-3 criteria (breaths are effective) were also requested in S-CPR group.
2. If Q1-4 and Q1-5 were answered 'yes'and Tshock ≤ 180 seconds, the CPR was considered 'effective'.
3. If none of these conditions were filled, the CPR was considered 'less effective'
An information session for the instructors was organized prior to the study by each coordinator to explain how to use the assessment table.
Statistical analysis
The distribution of all variables was tested using the Kolmogorov- 
Knowledge at 6 months (T2)
At 6 months we recorded a significantly higher level of knowledge for all assessment criteria in comparison with T0 (table 4) . These results were valid for the general population and for the two training groups.
However, between T1 and T2 the level of knowledge significantly decreased in most of the assessment criteria. We also recorded longer times in setting up the AED and delivering the first shock. The pads were significantly less often correctly set. For both training groups, we found the same results, except in the S-CPR group, for the times to turn on the AED and to deliver the first shock, for which T2 values dropped back to T0 values. Finally, we noted that CPR-PES was lower for both training groups between T1 and T2, but the values found in T2 were statistically higher to those of T0 and there was a statistically significant difference (p=0.041) between the performance score of the S-CPR group and that of CC-CPR group ( figure 1, table 4 ). Furthermore, previously trained participants were more effective in analyzing the situation, in performing first aid on victims and in performing CPR. Among trained participants, CPR-PES was also significantly better than for others. All these elements highlight the need for large and regular information campaigns, for example in the media. It also stresses the need for massive training initiatives in the French population to increase the effectiveness of CPR. Training the general public on CPR and increasing the number and the visibility of available AEDs in public places should be a major public health concern as 50,000 annual deaths from OHCA are reported in France. A very high number of lives can potentially be saved if early CPR is performed in cases of OHCA.
Discussion
We found that all assessment criteria improved in a highly significant way just after CPR training in our study population. However, when comparing the knowledge level between the two training groups (S-CPR and CC-CPR), no statistical difference was found except for the criteria 'Check breathing of the victim' (p=0.033) and time to turn on the AED, Moreover, at 6 months, although CPR effectiveness score decreased in our population, it remained higher than the initial score. Both effective and highly effective CPR scores were obtained for 26.3% of the population. Importantly, these scores were significantly more frequently obtained in the CC-CPR subgroup than in the S-CPR subgroup (29.3% vs. 23.4%). When we focus on the proportion of individuals with a highly effective CPR score, the difference is also highly significant (10.2% in the CC-CPR subgroup vs. 6.0% in the S-CPR subgroup; p=0.041).
These results show that even though we did not record significantly higher effectiveness of simplified CPR (with chest-compressions only and no mouth-to-mouth breathing) in comparison with standard CPR, criteria by criteria, the retention seems better and the CPR effectiveness is significantly higher.
As we could easily forecast, global knowledge decreases over time and only one third of our study population was still performing CPR effectively 6 months after training. That means that retention fades with time (and quite a short period of time) and that regular training is necessary to prevent loss of knowledge.
Study limitations
Only 56.9% of the initial volunteers participated in the evaluation at 6 months. However, this percentage was predictable and finally the two subgroups remained homogenous and representative of the initial subgroups. Therefore, the results obtained in the remaining volunteers were appropriate for analysis. The mean age of the population who participated in the study is higher than the French mean age. Mean age of the study population was 53.7±21 years vs. 40.6 years in the French population. As the age of the studied population may have a significant impact on the level of CPR maneuvers' retention, this parameter should be taken into account. CPR knowledge increased rapidly with a single training session that lasted only 45 minutes (T1 compared to T0), but the CPR effectiveness score decreased within 6 months of initial training. Nevertheless, it remained higher than the initial score (T1). As the performance score was significantly higher in CC-CPR group when compared to S-CPR group, CC-CPR seemed to result in better retention and a faster reaction in the setting of an OHCA. Moreover, the retention of knowledge in a trained population seemed to fade partially with time, and quite a short period of time. Regular CPR training should therefore be proposed to prevent the loss of benefit with time.
Conclusions
In conclusion, schools, private or public companies or institutions and patient associations should develop simplified CPR training programs to be conducted regularly, over a lifetime, to improve lay public reactions to cardiac arrest and improve survival on a nationwide basis. In complement, information campaigns should also be conducted. A 60 minute-long simplified training session, undertaken several times in a lifetime, in a country that regularly raises awareness of cardiac arrest and CPR at a national level, are, according to us, the three necessary conditions/elements to significantly increase the survival rates of OHCA.
Key messages
1. Early CPR initiated by a bystander is essential to improve survival in 
